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Abstract
The COVID-19 pandemic and associated public health measures have interrupted the daily routines of parents and children.
The purpose of this study was to explore parents’ attitudes regarding their children’s play/sport during COVID-19. A
secondary objective was to explore the influence of parent demographics and parent-reported physical activity levels and
risk tolerance on these attitudes. Ontario parents of children aged 12 and younger completed an online survey (August—
December 2020) that assessed their attitudes (grouped by support, safety and socialization-related attitudes; n = 14 items)
regarding their child(ren)’s play/sport, their physical activity levels (n = 2 items), and demographic details (n = 16 items). Two
open-ended items were used to gather a deeper understanding of attitudes. Parents’ tolerance for risk was measured via the
validated Tolerance of Risk in Play Scale. Descriptive statistics were calculated to describe attitudes and risk tolerance. Least
Absolute Shrinkage and Selection Operator regressions were conducted to examine factors influencing parents’ attitudes.
Multiple linear models were computed using the identified predictors for each attitude category. Deductive content analysis
was undertaken on open-ended responses. Participants (n = 819) reported the highest scores for safety-related attitude
items (M = 3.54, SD = .63) followed by socialization and support, which all influenced attitudes regarding children’s play/
sport (p < .05). Demographics and parents’ physical activity levels were identified as important predictors of parents’
attitudes. Qualitative data revealed that parents had mixed levels of comfort with respect to their children’s return to play/
sport. Findings from this study reveal that increased support is needed to guide future play/sport decision-making.
Keywords
physical activity, COVID-19, children, Ontario, attitude, risk tolerance
Physical activity during childhood offers many health benefits
(Carson et al., 2017; Timmons et al., 2012). Nonetheless, since
the announcement of the SARS-CoV-2 Coronavirus Disease
(COVID-19) on March 11, 2020 (World Health Organization,
2021), opportunities for children’s physical activity have
largely changed (Moore et al., 2020; Nigg et al., 2021; Pelletier
et al., 2021). Many countries imposed physical distancing
rules and contact restrictions (e.g., maintain a distance of 2
m from others; World Health Organization, 2021), and while
important to protect citizens, these public health measures
limited children’s opportunities to engage in activity with
peers outside of their household, which has been recognized
to positively influence physical activity levels (Barkley et al.,
2014). Furthermore, in Canadian provinces such as Ontario,
these public health measures included restrictions of settings
(e.g., schools, outdoor playgrounds, and sports facilities) that
previously supported children’s physical activity participation (Government of Canada, 2021). These measures have

remained in place for extended periods of time, with staggered
phases of re-opening across Ontario depending on contextual
factors (e.g., state and risk of transmission, positive cases;
Government of Ontario, n.d.). More specifically, during the
timeframe of this study, citizens across Ontario were in 1 of
3 of Ontario’s phases of re-opening dependent on their city
of residence; these phases directed the types of activities that
were permitted (Ontario Newsroom, n.d.).1
As 2 years have passed since the onset of the pandemic
(World Health Organization, 2021), studies exploring the
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influence of COVID-19 public health restrictions on children’s physical activity have transpired (Bates et al., 2020;
Moore et al., 2020; Okely et al., 2021; Tandon et al., 2021;
White et al., 2019). Most studies have identified decreases
in children’s physical activity (Dunton et al., 2020; Medrano
et al., 2021; Moore et al., 2020), including reduced higher
intensity activity (e.g., moderate-to-vigorous physical activity [MVPA]; Tulchin-Francis et al., 2021), while some have
shown no significant change (Okely et al., 2021). Furthermore,
some research has highlighted a shift in children’s engagement in structured activities (e.g., sports participation) toward
more unstructured or child-led play (e.g., outdoor free play;
Dunton et al., 2020; Pelletier et al., 2021; Szpunar et al.,
2021). However, findings are inconsistent and largely dependent on geographical location and community type (Mitra
et al., 2020).
To date, factors found to be associated with increases in
children’s physical activity during COVID-19 in Canada have
included access to outdoor spaces (Szpunar et al., 2021), dog
ownership (Moore et al., 2020), living in low-density areas
(Mitra et al., 2020), and encouragement from parents/family members to engage in movement (Moore et al., 2020).
Nevertheless, COVID-19 has required many to adapt the ways
in which they get active (e.g., engaging at home or outdoors
vs. at organized sport). This has revealed new barriers for
parents such as financing new toys and activities, time constraints due to work from home and homeschooling demands,
and lack of motivation (Szpunar et al., 2021).
Parent’s (including guardians) influence their children’s
movement opportunities through role-modeling, providing
encouragement, enrolling and paying for their children’s
participation inclusive of registration and equipment fees,
organizing their scheduling, and providing needed transportation (Gustafson & Rhodes, 2006; Rhodes et al., 2020; Strauss
et al., 2018; Van Der Horst et al., 2007). Likewise, researchers have previously identified various demographic factors,
including socioeconomic status and geographical location
that influence parents’ ability to support children’s activity
(Inchley et al., 2005; Smith et al., 2010). For example, Smith
et al. (2010) identified cost and transport as notable barriers to supporting children’s movement, prior to a pandemic.
Finally, a handful of studies have explored how parents’ risk
tolerance impacts their children’s physical activity opportunities (Brussoni et al.,2021, 2018; Hilland, 2019; Jelleyman
et al., 2019); for example, research has found that parental
fears can diminish children’s opportunities to engage with
risk (Jelleyman et al., 2019). This is an especially important
consideration in the COVID-19 era.
Given the associated COVID-19 transmission risks that
may be associated with allowing children to return to their
pre-COVID-19 activities, some parents may be hesitant to do
so. The purpose of this article was to explore parents’ attitudes
regarding their children’s physical activities inclusive of play
and sports during COVID-19 (e.g., as reported by participants
during the timeframe of this study—August to December
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Impact Statement
This article assessed parents’ attitudes toward their children’s play/sport during the COVID-19 pandemic. Parent
participants reported higher scores toward safety-related
attitudes, when compared with support and socialization
attitudes. Parents’ moderate-to-vigorous physical activity
showed a positive, albeit nonsignificant association with
safety and socialization-related attitudes.

2020). A secondary objective was to explore if demographic
factors (e.g., housing type and the number of children) or parent-reported MVPA levels and risk tolerance influenced these
attitudes. It was hypothesized that the re-opening of facilities
that support physical activity would leave Ontario parents with
a challenging dilemma regarding their child(ren)’s return (or
not) to their previous physical activity-related programming
and that parents’ attitudes would vary based on demographic
and parent-reported MVPA and risk tolerance.

Method
Study Design and Procedures
Return to Play, a repeated measures study that employed multiple online surveys (August—December 2020; survey 1 and
August—December 2021; survey 2) using Qualtrics, assessed
Ontario parents’ perspectives of their children’s (≤12 years)
physical activity-related behaviors over the course of the
pandemic as well as their plans for their children’s play/sport
during various time points of COVID-19. The surveys asked
parents to report on types of activities their child(ren) engaged
in prior to COVID-19 (e.g., sports enrolled in, amount of time
spent in these activities per week), spaces that children engaged
in play/sport prior to and during COVID-19 (e.g., at home,
at sports facility, and gyms), amount of time children spent
engaged in physical activity prior to the pandemic, and parents’
perceptions of changes in their children’s physical activity levels. This article presents cross-sectional findings from Survey
1 (e.g., baseline; August—December 2020). Ethical approval
was provided by the Non-Medical Research Ethics Board at the
University of Western Ontario (REB #116331).

Recruitment and Participants
English-proficient parents living in Ontario with children
aged 12 years or younger (at the time of the first survey; with
custody at least 50% of the time) were invited to participate.
Recruitment took place using various social media platforms
(e.g., Twitter), where infographics with study details (e.g.,
eligibility criteria, principal investigators’ contact details)
were shared. In addition, various sport and physical activity
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organizations across Ontario were contacted and invited to
circulate study details to their respective communities. Upon
confirming their eligibility, participants were directed to the
survey, the completion of which indicated their consent to
participate.

Instruments and Tools
The online survey (Survey #1) was created by the research
team to address the overarching objectives of the Return to
Play study. Survey items were informed by the COVID-19
situation in Ontario, Canada, at the time of survey creation and
were tailored to encompass guidance from Ontario’s specific
re-opening framework (as outlined in the summer of 2020).
The baseline survey in its entirety contained 162 items; however, for the purpose of this article, a subset of 64 items across
four sections (i.e., parents’ demographic characteristics [n =
16], parents’ MVPA levels prior to and during COVID-19
[n = 2], parents’ self-reported risk tolerance [n = 30], and
their attitudes [n = 14] regarding their children’s play/sport
programming) were examined. The validity and reliability of
this study’s questionnaire have not been tested, apart from the
Tolerance for Risk in Play Scale.
Demographic Questions. Demographic questions included
parent age, number of children, the highest level of education,
family situation (e.g., single parent, double parent), approximate yearly household income, and employment status.
Parent-Reported Physical Activity. Parent’s MVPA levels prior
to and during COVID-19 were assessed via multiple-choice
format (e.g., how many minutes per week did you spend
engaged in moderate-to-vigorous, heart-pumping activity
prior to COVID-19?). Parents were given 5 response options
ranging from less than 30 minutes per week to more than 150
minutes per week.
Attitude Questions. Reported on a 5-point Likert-type scale
(i.e., 1—strongly disagree to 5—strongly agree), parents
were asked 14 questions about their comfort and beliefs (i.e.,
attitudes) regarding their child(ren)’s eventual return to various forms of play and sport during COVID-19 (e.g., I feel
willing to return my child to active play opportunities where
they can follow physical distancing guidelines). For analysis,
attitude items were grouped into three thematic categories:
support-related attitudes (items regarding parents’ skills and
access to resources that support children’s play while at
home during COVID-19; n = 6 items); safety-related attitudes (items pertaining to physical distancing and overall
perceived safety either at home or at play/sport environments; n = 5 items); and socialization-related attitudes,
items concerning their child(ren)’s socialization as a result of
COVID-19; n = 3 items. Means and standard deviations
were computed for each individual attitude, and a total mean
score for each of the three attitude groups was computed.
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Two-open ended questions were included to allow participants to share more in-depth responses, that is, “Please
describe the reasons you do or do not feel comfortable with
the idea of your child(ren) returning to their active play/sports
activities that they engaged in prior to COVID-19”; “To help
increase our understanding, please explain your plan to return
your child(ren) to their active play/sport programming (e.g.,
how you are [or not] planning to return your child(ren) to
activities they engaged in prior to COVID-19).”
Tolerance of Risk in Play Scale. A modified version (i.e., 30 of 32
items) of the Tolerance of Risk in Play Scale (TRiPS; Hill &
Bundy, 2014) was included at the end of the survey to assess
parents’ self-reported risk tolerance for engaging children in
various types of play (e.g., playing outdoors while unsupervised). Two items from the scale were removed as they were
not appropriate for the age group (i.e., some parents responding for children under 3 years of age). This valid and reliable
survey (i.e., Pearson reliability index of 0.87) was originally
developed to assess adults’ tolerance for outdoor risky play
among children aged 3 to 13 years (Hill & Bundy, 2014), and
its psychometric properties have been previously demonstrated with parents and elementary school teachers as respondents (Brussoni et al., 2018). The first item of the tool asks
participants, “How often do you encourage everyday risks?”
with four response options, ranging from “never” to “often,”
while all remaining items provide a “yes” or “no” response.
Raw scores were collected (i.e., yes = 1; no = 0), and per the
tool creator’s recommendation, a higher total score indicating
greater tolerance for risk during children’s play.

Data Preparation and Analysis
Descriptive statistics were used to report parent demographics
and risk tolerance and were computed in SPSS (version 27).
All other data preparation (i.e., data cleaning) and analyses
were computed using R statistical software, version 3.6.1 (R
Core Team, 2019). Survey responses with more than 15%
missingness (i.e., incomplete data) were removed (Li et al.,
2020). A self-defined function was employed to insert median
values in instances where a small number of participants did
not complete a demographic question (e.g., provided parent
age but not ethnicity), and imputation methods were applied to
address variables with high levels of missing data using the K
Nearest Neighbor (KNN) algorithm (Zhang, 2016). Because
some parents provided responses for multiple children, children’s biological sex and age were concluded across families
to provide family indices.
Three Least Absolute Shrinkage and Selection Operator
(LASSO) regressions (one for each attitude category) were
conducted to identify whether demographic and/or parentreported physical activity and risk tolerance influenced
parents’ attitudes regarding their children’s play/sport during and following COVID-19. LASSO regressions reduce
unstable estimates to zero to exclude variables without the
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need for formal statistical testing and are frequently used
when a large number of covariates need to be considered
(Steyerberg et al., 2001). Once predictors were identified
from the LASSO regression, multiple linear models (R package “lmtest”) were computed for each attitude category;
however, upon visual inspection of the QQ plots for safety
and socialization-related models, nonappropriate shapes
were observed and the Shapiro tests reported very small
p values (p = 1.80 and 1.90, respectively). Consequently,
Box-Cox transformations (R package “EnvStats”; Millard &
Kowarik, 2022) were undertaken to improve the linear models and normalize the residuals to increase the applicability
and usefulness of the data for the safety and socialization
models (Teugels & Vanroelen, 2004). Parameter lambdas
(λ) were set to 2 based on minimizing the log-likelihood
of potential models for the safety and socialization-related
attitude models. F-tests were used to identify if categorical
variables were significant. The two open-ended questions
were analyzed via deductive content analysis (Kyngäs &
Kaakinen, 2020) by two independent researchers using QSR
NVivo (Version 12), and common responses were identified
based on the questions asked (e.g., assessing plan to return
and comfort to return; Anderson, 2010).

Results
A total of 819 parents, mean age of 38.1 (SD = 6.1) years, participated; the majority identified as female (93%), Caucasian
(84%), lived in a detached house (77%), and had full-time
employment (65%). Most parents (59%) had 2 or more children, and children were, on average, 6.5 (SD = 3.2) years of
age, and most were reported to be female (69%). Participants
most frequently (27.4%) reported spending less than 30 min/
week in MVPA during the pandemic. The average risk tolerance score was 17.1 (SD = 5.1) out of 29, and most participants (56%) reported sometimes encouraging children’s
everyday risks. See Table 1 for complete parent demographics, physical activity, and risk tolerance.

Summary of Parents’ Support, Safety, and
Socialization-Related Attitude Scores
Parents, on average, reported slightly higher attitudes to
safety-related items (M = 3.54, SD = 0.63) compared to
socialization- and support-related attitude items (M = 3.50,
SD = 0.54; M = 3.30; SD = 0.82, respectively). With regard
to individual attitude items, “I reserve time out of my day
to support my child’s active play” was ranked highest (M =
3.89, SD = 1.09) in the support category; “I feel that having
my child at home with me during the pandemic makes me feel
safe” (M = 3.86, SD = 1.11) in the safety category; and “I am
looking forward to allowing my child to interact with others”
(M = 4.36, SD = 0.93) in the socialization category. Finally,
a high score was noted for the socialization item, “I feel that
my child has missed out on health benefits of extracurricular
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activities due to the COVID-19 pandemic” (M = 4.19; SD
= 1.06). See Table 2 for support-, safety-, and socializationrelated attitudes and total scores for each category.

Identified Predictors and the Influence of
Demographic and Parental Factors on Parents’
Support, Safety, and Socialization Attitudes
The variable selection from the LASSO regression revealed
20 main predictors for parents’ attitudes regarding their children’s play/sport during COVID-19. See Table 3 for all identified predictors as identified by the LASSO regression for
each attitude group.
Support-Related Attitudes. For support-related attitudes, significant predictor variables were parent age, living in an urban
community, family situation (i.e., in the “other” category), and
not having a family dog. This model accounted for 17% of the
variability observed, F(58, 713) = 3.76, p < .001. See Table 4
for complete results from the mixed linear models exploring
various predictors’ influences on support-related attitudes.
Safety-Related Attitudes. No variables showed a significant
association with safety-related attitudes. Living in a suburban environment, risk tolerance, children’s biological sex,
and parents who engaged in more than 150 min/week of
physical activity prior to COVID-19 all approached significance with safety-related attitudes (p < .10). This model
accounted for 4% of the variability observed, F(5, 803) =
3.59, p < .001 (see Table 4).
Socialization-Related Attitudes. Being in Phase 2 of Ontario’s
re-opening plan at the time of survey completion, children’s
age maximum (i.e., having older children), physical activity
levels of parents during COVID-19 (i.e., specifically those
with higher levels of weekly MVPA), and the interaction
between housing type and age of children, and housing type
and the number of children had a significant effect on
socialization-related attitudes (p < .05). The model
accounted for 7% of the variability observed, F(36, 726) =
2.63, p < .001 (see Table 4).

Parents’ Level of Comfort and Plans to Return
Their Child(ren) to Play/Sport
Regarding parents’ level of comfort returning children to
play/sport, there was a range of views. The most common
parent reasons for feeling comfortable included: if it was
deemed safe per COVID-19-related public health guidelines
in Ontario; low case numbers in their respective communities;
a desire to return to normalcy and routine; comfort to return to
outdoor activities only; and to support the physical and mental
health of their children. Reasons for not feeling comfortable
included children being too young to properly follow and
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Table 1. Parent (n = 819) Demographics, Self-Reported Physical
Activity, and Risk Tolerance.

Table 1. (continued)

Demographic factors

$60,000–$99,999
$100,000–$139,999
≥$140,000
Number of children
1
2
3 or more
Phase of re-opening
Phase 1
Phase 2
Phase 3
Children’s age minimum
0–3 years
3.5–6 years
>6.5 years
Children’s age maximum
<3 years
3–6 years
>6 years

Parent age (years)
Child age (years)

Parent gender
Male
Female
Prefer not to say
Children’s biological sex
Male
Female
Type of living
Rural
Suburban
Urban
Ethnicity
Caucasian
African Canadian
South or East Asian
Middle Eastern
Aboriginal
Latin American
Other
Employment status
Full-time
Part-time
Occasional/support
Unemployed
Family situation
Single parent
Double parent
Guardian-led
Other
Highest level of education
High school
College
University
Graduate school
Housing type
Apartment
Condo
Townhouse
Semi-detached house
Detached house
Other
Family dog
Yes
No
Household income
<$20,000
$20,000–$59,999

M

SD

38.1
6.5

6.1
3.2

N

%

53
762
4

6.5
93.0
0.5

257
562

31.3
68.7

232
359
228

28.3
43.8
27.8

688
3
51
5
26
6
23

84.0
0.4
6.2
0.6
3.2
0.7
2.8

536
105
30
109

65.4
12.8
3.7
13.3

90
703
6
13

11.0
85.8
0.7
1.6

59
239
304
210

7.2
29.2
37.1
25.6

46
15
55
59
632
12

5.6
1.8
6.8
8.3
77.2
1.5

363
456

44.3
55.7

21
109

2.6
13.3
(continued)

N

Parent physical activity and risk tolerance

174
194
249

21.2
23.7
30.4

337
360
122

41.1
44.0
14.8

29
93
697

3.5
11.4
85.1

298
212
309

36.4
25.9
37.7

124
193
502

15.1
23.6
61.3

N

Minutes/week spent in MVPA prior to COVID-19
<30 minutes
146
30–59 minutes
180
60–89 minutes
132
90–119 minutes
104
120–140 minutes
78
150 minutes or more
179
Minutes/week spent in MVPA during COVID-19
<30 minutes
224
30–59 minutes
171
60–89 minutes
123
90–119 minutes
86
120–140 minutes
57
150 minutes or more
158
Frequency parent/guardian encourages everyday risks
Never
16
Seldom
99
Sometimes
456
Often
248

Risk tolerance

%

%
17.8
22.0
16.1
12.7
9.5
21.9
27.4
20.9
15.0
10.5
7.0
19.3
2.0
12.1
55.7
30.3

M

SD

17.1

5.1

Note. Risk tolerance refers to parents’ raw risk tolerance score out of
29 as measured via the Tolerance of Risk in Play Scale (Hill & Bundy,
2014). Phase re-opening refers to Ontario’s re-opening framework at
the time of survey completion (Government of Ontario, n.d.). Number
of children refers to the number of children younger than 12 years of
age that the participant legally provided care for at the time of survey
completion. Children’s Age Minimum refers to the age of the youngest
child within the family. Children’s Age Maximum refers to the age of
the eldest child within the family. MVPA = moderate-to-vigorousintensity physical activity. $ refers to Canadian currency.
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Table 2. Means and Standard Deviations for Parents’ Attitude Scores.
Support-related attitudes
I have enough skills to support my child’s active play at home
I have access to what I need at home to support my child’s active play
I have the ability to support my child’s physical activity/active play at home without engagement in
extracurricular activities
I have enough access to resources (i.e., space, time, toys) that allow me to support my child’s active play
I reserve time out of my day to support my child’s active play
I feel worried that I will no longer be able to afford my child’s extracurricular activities postpandemic
TOTAL support score
Safety-related attitudes
I feel willing to return my child to active play opportunities where they can follow physical distancing
guidelines
I feel that having my child at home with me during the pandemic makes me feel safe
I feel that having my child at home with me during the pandemic makes them feel safe
Even if my child can follow physical distancing guidelines, I am still hesitant to return them to active play
programming
I am confident that if I return my child to active play, my child will follow Ontario’s public health
guidelines (e.g., hand sanitizing)
TOTAL safety score
Socialization-related attitudes
I am looking forward to allowing my child to interact with others
I prefer to allow my child to interact with people via social networking sites and screen-based
technology than in person
My child has missed out on health benefits of extracurricular activities due to the COVID-19 pandemic
TOTAL socialization score

M

SD

3.38
3.38
3.06

1.25
1.18
1.28

3.50
3.89
2.61
3.30

1.23
1.09
1.37
0.82

M

SD

3.77

1.27

3.86
3.76
3.08

1.11
1.12
1.33

3.24

1.30

3.54

0.63

M

SD

4.36
1.96

.932
1.14

4.19
3.50

1.06
0.58

Note. Each item was ranked on a 5-point Likert-type scale.

understand public health guidelines (e.g., distancing); fear of
others (e.g., other children and other families) not following
guidelines and consequently spreading the virus; concern for
vulnerable children or other family members; the uncertainty
of facilities’ abilities to uphold safety protocols (including
physical distancing); and increased costs of activities and general financial strain associated with the pandemic. Similar
themes were noted regarding parents’ plans to return their
children to play/sport (e.g., plan to return to outdoor activities
only, plan to return if deemed safe by public health guidelines,
etc.) with the addition of “plan to return only once there is a
vaccine available.” See Table 5 for themes, subthemes, and
supporting quotes concerning parents’ level of comfort and
plans for their child(ren)’s return to play/sport.

Discussion
The COVID-19 pandemic has led to extended public health
measures in Ontario, Canada, as a means of limiting the
spread of the infectious virus. Given the important association between physical activity-related activities (e.g.,
play and sport), and children’s overall health (Carson et al.,
2017), the purpose of this study was to explore parents’ attitudes regarding their children’s return to these activities.

Furthermore, it was examined whether demographic factors
and/or parent-reported physical activity and risk tolerance
influenced attitudes.
Overall, parents reported higher scores toward taking time
out of their day to support their children’s physical activity
(i.e., reported via support-related attitude). This is important,
as prepandemic research supports the association between
parents’ role-modeling and support on children’s likelihood
to engage in healthy movement behaviors (Garriguet et al.,
2017). For example, research conducted by Jago et al. (2011)
found that higher levels of parental support with regard to
promoting children’s physical activity (e.g., providing transportation) was related to greater physical activity among children (Jago et al., 2011). This is one of the first studies, to our
knowledge, that explores the influence of parents’ supportrelated attitudes toward their child(ren)’s play/sport during
the COVID-19 pandemic. Parental attitudes for supporting
children’s activity during times when there is limited access to
physical activity-supporting environments (e.g., gyms, sports)
are important to consider.
Parents in the present study reported being eager to allow
their child(ren) to interact with others (i.e., reported via
socialization-related attitudes and open-ended responses).
This may imply that some parents see value in the benefits
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Table 3. Main Predictors for Parents’ Safety, Socialization, and Support-Related Attitudes.
Category

Variable

Demographic Parent genderδ
Parent ageδ
Community typeδ,ξ
Child biological sexδ,ξ
Child age maxξ, λ
Child age minδ
Child age meanξ
Ethnicityδ
Employment statusδ
Family situationδ,λ
Education levelδ,λ
Housing typeδ,λ
Family dogδ,ξ,λ
Household incomeδ

Phase re-openingδ,λ

Parental

Number of childrenδ,λ
Parents self-report moderate-to-vigorous
physical activity level before COVID-19δ
Parents self-report moderate-to-vigorous
physical activity level during COVID-19δ,ξ,λ
How often do you encourage your child to
take everyday risksδ,ξ,λ
Overall risk toleranceδ,ξ

Details
Parent gender at measurement time
Parent age at measurement time
3-response option item: “Rural”, “Urban”, “Suburban”
Parents report of their child(ren)’s biological sex
The age of the eldest child within the family
The age of the youngest child within the family
Mean age of children included in study
9-response option item: “Caucasian”, “African Canadian”, “South Asian”,
“East Asian”, “Middle Eastern”, “First Nations/Aboriginal”, “Latin
American”, “Other”, “Prefer not to answer”
5-response option item: “Full-time”, “Part-time”, “Occasional/Support”,
“Unemployed”, “Prefer not to answer”
5-response option item: “Single-parent”, “Double-parent”, “Guardianled”, “Other”, “Prefer not to answer”
5-response option item: “High school”, “College”, “University”,
“Graduate school”, “Prefer not to answer”
6-response option item: “Apartment”, “Condominium”, “Townhouse”,
“Semi-detached house”, “Detached house”, “Other housing”
2-response option item: “Yes”, “No”
9-response option item: “less than $20,000”, “$20,000-$39,000”,
“$40,000-$59,000”, $60,000-$79,000”, $80,000-$99,000”, $100,000$119,000”, $120,000-$139,000”, “more than $140,000”, “prefer not to
answer”
Phase re-opening at time of survey completion. 3-response option item
“Phase 1”, “Phase 2”, “Phase 3”
Number of children at time of survey completion
6-point item: “Less than 30 minutes”, “30–59 minutes”, “60–89 minutes”,
“90–119 minutes”, “120–149 minutes”, “150 minutes or more”
6-point item: “Less than 30 minutes”, “30–59 minutes”, “60–89 minutes”,
“90–119 minutes”, “120–149 minutes”, “150 minutes or more”
4-point item: “Never”, “Seldom”, “Sometimes”, “Often”
Total yes score out of 29 “yes” or “no” questions

Note. Phase re-opening refers to Ontario’s re-opening framework as outlined by the Ontario Government in 2020 (Government of Ontario, n.d.). Overall
risk tolerance was assessed using a modified version of the validated TRiPS tool (Hill & Bundy, 2014).
δ,ξ,λ= variables selected for the final model by LASSO regression for support-related factors, safety-related factors, and socialization-related attitudes,
respectively.

of play/sport activities and their child(ren)’s socialization
with others. It could also be an indication that parents need
relief from parenting and homeschooling demands, as this
has been previously identified by parents in Ontario during
the pandemic (Szpunar et al., 2021). Allowing children to
play with others during the pandemic may lead to higher
levels of child-led, unstructured play, as this behavior has
been found to have increased during COVID-19 (Dunton
et al., 2020; Pelletier et al., 2021). The inclination reported
by parents to return children to play/sport in the present
study may have been due to the timeframe in which this
study was conducted, with most participants in Phase 3
of re-opening (i.e., pre-Delta and Omicron waves; Public
Health Ontario, n.d.).
Parents agreed that they felt their child(ren) had
missed out on important health benefits associated with

extracurricular activities due to staying at home for extended
periods of time amid the pandemic (i.e., as reported via
safety-related attitude). Furthermore, some qualitative
findings from the present study revealed that parents felt
they would like to return their children to play and sport
programming as soon as possible. Compared with other
periods where children may be home for extended periods
(e.g., summer holidays from school, winter holiday break),
public health measures because of COVID-19 may pose
additional challenges for families as children are unable to
play with others or engage in activity outside of the home
as they typically would do during pre-COVID-19 extended
stay-at-home periods (e.g., in the context of time away
from school). Increased research is needed regarding the
types of supports that can be put in place for families with
children during times of extended stay-at-home periods,
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Table 4. Influence of Demographic and Parental Factors on Support-, Safety-, and Socialization-Related Attitudes—Mixed Linear Model
Results.
Support
Variable
Community type
Urban
Suburban
Parent gender
Female
Prefer not to answer
Parent age
Ethnicity
African Canadian
South Asian
East Asian
Middle Eastern
Aboriginal
Latin American
Other
Prefer not to answer
Employment status
Part time
Occupational/support
Unemployed
Prefer not to answer
Family situation
Double parent
Guardian-led
Other
Prefer not to answer
Highest level of education
College
University
Graduate school
Prefer not to answer
Housing type
Condominium
Townhouse
Semi-detached house
Detached house
Other
No family dog
Household income
$20,000–$39,999
$40,000–$59,999
$60,000–$79,999
$80,000–$99,999
$100,000–$119,999
$120,000–$139,999
≥$140,000
Prefer not to answer
Phase re-opening
2
3

Safety

Estimate

SE

p-value

−.18
−.06

.07
.06

.017*
0.33

.01
.61
−.01

.11
.51
.01

.96
.23
.017*

.12
−.20
−.17
.06
.44
−.14
.14
.13

.42
.14
.19
.37
.17
.32
.16
.24

.77
.13
.38
.88
.008**
.67
.37
.60

.32
.23
.28
039

.08
.14
.09
.14

7.84***
.10
.001**
.005**

.02
−.06
.50
.06

.10
.34
.23
.38

.80
.85
.027*
.88

−.01
−.82
−1.19
−.07

.21
1.09
.61
.89

.98
.45
.05
.93

−.02
−.05
.02
−.11
.14

.12
.12
.13
.47
.25

.86
.66
.89
.82
.58

−.20
−.18
−.42
−1.15
.82

.28
.28
.29
1.01
2.68

.48
.51
.16
.25
.76

−.15
.20
.18
0.01
.14
−.13

.16
.15
.13
0.26
.06
.20

.34
.19
.16
0.96
.014*
.52

.37
.59
−.01
−3.09
−.16

1.13
1.08
.79
2.28
.13

.74
.59
.99
.18
.23

.08
.07
.09
−.05
−.14
−.04
.25

.21
.20
.20
.21
.21
.20
.21

.70
.72
.66
.81
.50
.86
.24

−.12

.16

.45

.95

.43

.028*

−.13

.15

.20

.39

.60

.37

Estimate

Socialization

.59
.19

0.25

SE

p-value

.18
.20

.001**
.35

0.15

.10

Estimate

SE

p-value

(continued)
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Table 4. (continued)
Support
Variable
Number of children
Parents PA before COVID
30–59 min/week
60–89 min/week
90–119 min/week
120–149 min/week
≥150 min/week
Parents PA during COVID
30–59 min/week
60–89 min/week
90–119 min/week
120–149 min/week
≥150 min/week
How often parent encourages risks
Seldom
Sometimes
Often
Parents risk tolerance
Children’s age minimum
Children’s age maximum
Child sex
Interaction effect housing type—
condominium and child age maximum
Interaction effect housing type—
townhouse and child age maximum
Interaction effect housing type—semidetached house and child age maximum
Interaction effect housing type—detached
house and child age maximum
Interaction effect housing type—other and
child age maximum
Interaction effect housing type—
condominium and number of children
Interaction effect housing type—
townhouse and number of children
Interaction effect housing type—semidetached house and number of children
Interaction effect housing type—detached
house and number of children
Interaction effect housing type—other and
number of children

Safety

Estimate

SE

p-value

−.05

.04

.17

.06
.02
.09
−.02
.14

.09
.09
.10
.12
.10

.49
.81
.41
.83
.17

.12
.25
.32
.48
.42

.08
.09
.10
.12
.10

.12
.01**
.002**
.001**
.001**

–.25
–.07
.08
–.00
−.03

.22
.21
.21
.01
.01

.24
.730
.71
.92
.008**

.02

.07

.79

Estimate

SE

Socialization
p-value

Estimate

SE

p-value

−.58

.46

.21

.02

.21

.94

−.40

.18

.029*

.03
.38
−.11
.59

.23
.26
.31
.22

.88
.14
.72
.006**

−.24
−.33
−.62
−.49

.20
.23
.27
.19

.24
.16
.022*
.011*

−.70
−0.70
−0.93
−.03
.04
.03
.51

.57
0.54
0.56
.02
.06
.06
.20

−.24
−.41
−.69

.56
.53
.54

.66
.45
.21

.26

.09

.005**

−.47

.22

.04*

−.04

.12

.72

−.24

.12

.05*

−.16

.09

.10

−.15

.28

.59

1.58

1.43

.27

.07

.58

.90

.52

.61

.39

.48

.47

.31

1.87

.73

.01*

.22
0.20
0.10
.10
.51
.62
.01**

Note. Risk tolerance refers to parents’ raw risk tolerance score as measured via the Tolerance of Risk in Play Scale (Hill & Bundy, 2014). Phase re-opening
refers to Ontario’s re-opening framework at the time of survey completion (Government of Ontario, n.d.). Children’s age min refers to the age of the
youngest child within the family. Children’s age max refers to the age of the eldest child within the family. Child sex refers to the proportion of female
children within the family. MVPA = moderate-to-vigorous-intensity physical activity. Safety and socialization results are presented from the adjusted
models. The support model accounted for 17% of the variability observed, F(58, 713) = 3.76, p < .001. The safety model accounted for 4% of the
variability observed, F(15, 803) = 3.59, p < .001. The socialization model accounted for 7% of the variability observed, F(36, 726) = 2.63, p < .001.
*p ≤.05. **p ≤ .01. ***p ≤ 0.001.

specifically when public health measures (e.g., physical
distancing rules) are in place.
Risk tolerance was not significant regarding its influence
on participants’ safety-related attitudes. This was contrary

to expectations, as researchers have found that parental
attitudes (e.g., fears, intentions), most frequently those of
mothers, are a primary obstacle to child(ren)’s engagement
in activities that involve risk (e.g., climbing a tree, playing
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Table 5. Parents Level of Comfort Returning Their Child(ren) to Play/Sport and Plans to Return.
Theme
Comfortable
to return
child(ren) to
play and/or
sport

Not comfortable
to return
child(ren) to
play and/or
sport

Example quotes by subtheme
Comfortable to return if deemed safe by public health guidelines
– “I feel comfortable because I trust our health teams and government policies surrounding COVID-19.”
– “I feel comfortable as long as the correct COVID protocols are in place.”
– “Most sports are taking extensive measures to ensure physical distancing and safety of all participants (more so
than school!).”
– “I feel comfortable with my children returning to track and field because the track team has a solid return to
play guideline following the guidance of Athletes Canada and Athletics Ontario.”
– “I feel most comfortable about them returning to hockey because hockey Canada is providing associations with
guidelines and support that help everyone follow recommended guidelines.”
Comfortable to return given low case counts/community transmission
– “I feel mostly comfortable as the cases are very low in our area and the places my kids go are doing a good job
addressing the situation.”
– “I am comfortable because we live in a small rural area, where we pretty much [all] know each other.”
– “We live in a very small community with no active cases of COVID so as long as it stays that way, I am
completely fine with my kids returning to play/sport activities.”
Comfortable to return given the additional physical and mental health benefits
– “The mental health of the children is being affected.”
– “I worry about the damage to my children’s physical and emotional health if we don’t.”
– “I believe keeping children from participating in extracurricular activities may cause as much or more long-term
damage than COVID-19.”
– “Children need to play and. . . interact and learn with and from other children. The reward is greater than the
risk of contracting COVID-19.”
– “I feel comfortable because of the immediate positive impact I have witnessed with returning back to both
school and recreational activities on his mental health and social well-being. My son is physically and mentally
happier, engaged, focused and positive about life and I believe that a child needs these outlets to grow and build
self-confidence and resiliency.”
Comfortable to return because of the desire to return to normalcy and have routines
– “I feel he needs to get back into a regular routine and interact with other children and authority figures other
than his parents at home.”
– “I think we all need to get back to a normal life. Kids need to socialize.”
– “They need social interaction and a return to their “normal” activities that cannot be duplicated at home.”
Not comfortable given child’s age/inability to follow safety measures
– “My children are too young to understand the importance of physical distancing and so will be at risk of
contracting and spreading the virus.”
– “Physical distancing is the major issue with small children—no sense of personal space. Difficult to manage.”
– “We feel uncomfortable with our children returning to pre-covid indoor activities as they are too young to
maintain physically distance or wear masks.”
– “I’m not confident in the abilities of my children and their peers to maintain safe distances while engaging in activities.”
Uncomfortable because of others
– “I do not feel comfortable that other participants and families are taking the same precautions as my family and
could potentially cause my child and family to become sick.”
– “I feel it is too risky to trust others to socially distance yourself the level we are comfortable with.”
– “We are very careful but are worried about other people not taking it seriously. If everyone was taking it
seriously, we would be a lot more comfortable.”
– “I see other parents at the places not wearing masks themselves and it makes me question how safe their family
is with the safety precautions”
– “I have lost a lot of trust in the public and will not be able to tell the level of caution of other people involved
in the activity.”
Uncomfortable due to health conditions in family members
– “We have risk family member in the home, one of which is my youngest child.”‘
– “I worry about spreading the virus to people who are immune-compromised such as older family members or
friends who are cancer survivors.”
– My son has been diagnosed with asthma so we are quite hesitant putting him into things where he might come
in contact with COVID, and what that could look like for him.”
– “Fear of COVID showing no symptoms and [kids] bringing it home to loved ones who are immunecompromised, and several are elderly.”
– “If my kids contract the virus on the public playground, they will bring that back home and possibly infect my
husband who is diabetic, that outcome could be negative for him.”
(continued)
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Table 5. (continued)
Theme

Plan to return
children to
play and/or
sport

Plan to return
children to
play and/
or sport
with some
modifications

Example quotes by subtheme
Not comfortable given uncertainty to uphold safety protocols (including physical distancing)
– “I am also concerned about shared equipment in gymnastics, and the level of touching that would be required if
I sign my 3-year-old up for swimming.”
– “I am not sure some spaces are safe, despite all the efforts, to guarantee physical distance.”
– “The largest concern is the ability for programmers to maintain physical distancing.”
– “I worry about cleaning protocols and air ventilation in the centre.”
Uncomfortable because lack of information guidance from sport organizations
– “The guidelines for keeping kids safe (all of us safe) are constantly changing, I don’t feel we have a proper
understanding of how to truly protect ourselves.”
– “Don’t trust all organizers to take precautions as seriously as they should.”
– “Many groups who run these activities around us are acting unconcerned about distancing and are not following
the guidelines.”
– “I am concerned about the abundance of rules in hockey. That play will be so restricted they won’t get the
physical activity release and enjoyment that we sign them up for.”
– “We feel that with all of the new rules and restrictions in place at these programs, the activities themselves will
be a lot less fun than they were pre-COVID.”
Not comfortable to return given additional costs associated with pandemic
– “We are also being mindful of expenses in the event that my husband or I lose a job as the result of an
economic downturn.”
– “With the uncertainty of whether there will be a second wave, I am not willing to risk spending the money on
activities.”
– “We spend a lot of money on the sport, and I want to be able to watch my children play. That doesn’t sound
like an option at this point.”
– “I feel less comfortable about the financial burden though since my husband is self-employed and we took a
huge hit financially this year while unable to work during the pandemic.”
– “We lost a large amount of money due to the shutdown of activities when COVID-19 started. With the
uncertainty of whether there will be a second wave, I am not willing to risk spending the money on activities.”
– “Our family can’t afford sports equipment/fees/fundraising.”
Plan to return if public health guidelines are in place
– “We plan to allow them to return as long as our local health unit determines it is safe to do so.”
– “My children will be returning to activities that are following health unit (i.e., physical distancing) protocols.”
– “Returning will be dependent on what the programming looks like and the ability to follow public health
recommendations.”
– “If social distancing, hand washing and masks will be enforced, I would like to enroll my children in the same
activities they participated in prior to COVID.”
– “Returning to hockey with proper protocol. Dressing at home, limited time in change room, wearing mask until
on ice, practicing physical distancing with all screening procedures beforehand. No contact sports.”
Plan to return to outdoor activities only
– “We have enrolled in forest school for solely outdoor activity where natural distancing occurs.”
– “We will likely not be returning to dance until physical distancing needs are gone or dramatically reduced. We
will look for more outdoor activities, and activities they can do safely.”
– “We will play at parks, play in the forest, go for hikes, make our own backyard ice for skating or use the
outdoor skating trail. We will not participate in indoor activities.”
– “We’re planning to continue with outdoors activities wherever possible throughout the pandemic.”
Plan to return once there is a vaccine
– “Activities are on hold until a vaccine becomes available and is proven safe.”
– “I am uncomfortable returning my child to their previous programming until there is a vaccine available or
COVID cases have stopped in our area.”
– “I will allow my children to return to their activities once provincial COVID numbers drop drastically, and a
safe reliable vaccine is available.”
Plan to return them to different activities from pre-COVID
– “Looking for new alternatives and wait to see how a season goes before we go back.”
– “Since they’ve been away from activities for so long, I might be looking for new activities for them.”
– “I expect that by the time things open they will be interested in different things as they are so young now.”
“My child was in dance but has decided not to dance this year. Nothing to do with COVID.”
(continued)
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Table 5. (continued)
Theme
Do not plan
to return or
do not have
the means
to return
child(ren) to
play/sport

Example quotes by subtheme
Unable to return due to lack of programming and/or finances
– “Our community is very small, so we might be limited in what is offered. As of right now, there is no
programming offered.”
– “We live in a smaller community, so it requires lots of volunteers to make things work. Some activities have
been completely cancelled (i.e., indoor soccer) but others are slowly starting up!”
– “My youngest would love to do so many things that we can’t afford!”
– “Our decision to return to play will be influenced by our parental ability to support participation the program
(e.g., equipment, cost, time, travel, health measures, etc. . . as well as the availability and variety of programs
within our neighbourhood and municipality.”
Do not plan to return. Waiting until it is safer and engaging at home in the meantime.
– “We have decoded to do things at home. Backyard gym, nature walks and bike rides.”
– “My kids will do only those activities which can be done at home or in my neighborhood in my supervision.”
– “My child will not be enrolled in any pre COVID-19 activities or any new ones.”
– “We will not return our children to school or scheduled activities with the current health measure in
place. Masking, social distancing, and extra hand hygiene are all shown to be negative to children’s social,
psychological, and physical development.”
– “At this point, my children will not return to organized sports or active play engaged with children outside of
our family.”

without supervision; Boxberger & Reimers, 2019; Lee et al.,
2015). However, given the TRiPS tool is a general risk tolerance scale, not one specifically designed for COVID-19 (or
any pandemic), it is possible that risk was being influenced
by factors that were not captured on this tool. Furthermore,
parents in this study expressed that having their children at
home with them during the pandemic made them feel safe. It
is important to note that at the time of data collection for this
study, there was no vaccine approved for children younger
than 12 years of age in Canada, and many adults were not yet
vaccinated (apart from front line and health care workers).
Thus, it is possible that parents felt fear, or increased worry
about the risk of transmission, and risk of their children
contracting COVID-19 at the time of completing the survey
and preferred to have them isolated at home with minimal
contact. All these considerations may have led to the highest
attitudes reported by participants in the present study being
found for safety-related attitude items. These findings were
emphasized via open-ended items, where some participants
noted they did not feel comfortable or did not plan to return
their children due to fears of others (i.e., other children and
other families) not following proper health protocols, and
because of the uncertainty of organizations/facilities being
able to uphold safety protocols (and facilitate social distancing). In addition, some parents reported they were not yet
willing to return their children to play/sport until a vaccine
became available. Although risk tolerance did not influence
support or socialization-related attitudes, we hypothesize
this as a consequence of COVID-19 being more closely
aligned with one’s perception of safety than their ability
to support their children’s physical activity or socialization
opportunities.
The regression modeling identified a number of predictors
(i.e., housing type, child(ren)’s age, parent’s physical activity

levels, etc.) that significantly influenced parents’ attitudes for
their children’s play/sport. For example, parents’ levels of
MVPA during COVID-19 influenced all three attitude categories, with those more active having more positive attitudes,
specifically in the socialization category. In addition, community type, specifically living in an urban community, had
a significant influence on safety attitudes. Previous research
exploring the influence of community type and dog ownership
on children’s physical activity levels identified that children
living in rural communities and ownership of a dog had higher
levels of physical activity compared to those living in urban
areas, and those without a dog (Moore et al., 2020; Zenic
et al., 2020); thus, our finding that living in an urban environment and not having a dog was an important predictor for
safety-related attitudes was surprising and contradicts previous findings. Finally, the influence of community is important to note, as de Lannoy and colleagues (2020) found that
compared to other regions in Canada, Ontario experienced
the greatest decline in children’s time spent outdoors and in
outdoor play compared with other provinces (de Lannoy et al.,
2020). This can likely be attributed to the fact that Ontario
was one of the hardest hit provinces by COVID-19 at the
time of data collection, alongside Quebec, which both had the
largest case counts and strictest restrictions (de Lannoy et al.,
2020). In addition, because Canada has four seasons, rates of
play/sport may have been influenced by environmental factors
such as weather (i.e., lower physical activity levels in winter
because of inclement weather, and higher physical activity
during summer; Tucker et al., 2009), although this was not
explored in the present study.
It is imperative that researchers further explore the effects
of the pandemic on children’s future physical activity-related
behaviors and the challenging decisions parents need to make
with returning their children to these activities (or not). With
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such a small percentage of children meeting physical activity
guidelines during the pandemic (Moore et al., 2020), there is
a larger risk posed for developing chronic health conditions in
later life. As COVID-19 continues to spread, with new variants of concern, increased support for at-home and contactless
activity is needed. In addition, consideration for overcoming barriers/concerns raised by parents to support children’s
physical activity participation is warranted.

Limitations
Strengths of the present study include the early launch of the
baseline survey at the start of COVID-19, the large sample
of Ontario parents, the inclusion of both quantitative and
qualitative data, and the use of LASSO modeling to identify predictors of parents’ attitudes. Despite noted strengths,
there are also some limitations of note. First, although our
efforts to recruit as many Ontario parents as possible, only 819
participants completed the survey in its entirety. In addition,
the length of the survey and the participant burden related
to completion time may have led to incomplete data from
some participants. Moreover, the survey respondents were
primarily female, Caucasian, double parent, with higher average household incomes, which limits the generalizability of
the findings. Finally, the lack of validity and reliability of the
survey (with the exception of the Tolerance of Risk in Play
Scale; Hill & Bundy, 2014) due to its creation by the research
team and self-report nature of the survey also acts as a limitation. Given the responses were self-reported by participants,
responses may have been influenced by social desirability
bias (i.e., parents may have felt pressured to select a more
desirable option for some questions). Finally, because this
study took place during early COVID-19 when vaccines were
not yet widely available, the survey did not capture the vaccination status of participants, or the consideration this might
have for parents play/sport decision-making. In addition, it is
important to note that several factors beyond those that were
explored in the present study could have influenced parents’
attitudes of children’s play/sport, including but not limited to
case counts in participants’ communities.

Conclusion
This study identified Ontario parents’ support, safety, and
socialization-related attitudes toward their children’s return
to play/sport during COVID-19. Parents had the highest
attitudes toward safety-related items. In addition, important predictors of parents’ attitudes were highlighted, such
as the influence of parents’ MVPA levels on attitudes. An
equal divide was found between Ontario parents who feel
comfortable returning their children to sport and those who
do not. Future investigations are needed to explore what types
of supports are needed to ensure children’s seamless transition back into physical activity-supportive environments (e.g.,
sport arenas, community centers, and playgrounds) as public
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health measures in Ontario ease and society adjusts to new
parameters and norms. Moreover, future investigations are
needed to assess if parents’ perspectives of their children’s
play/sport during and following COVID-19 change as vaccines for children under 12 years become available.
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Note
1.

Ontario’s re-opening framework during this study included 3
phases; Phase 1—protect and support; Phase 2—restart; and
Phase 3—recovery. Cities were assigned a phase based on
number of positive COVID-19 cases in the community. Sports
and/or community centers were only permitted to open in
phase 2.

References
Anderson, C. (2010). Presenting and evaluating qualitative research.
American Journal of Pharmaceutical Education, 74(8), Article
141. https://doi.org/10.5688/AJ7408141
Barkley, J. E., Salvy, S.-J., Sanders, G. J., Dey, S., Von Carlowitz,
K.-P., & Williamson, M. L. (2014). Peer influence and physical activity behavior in young children: An experimental study.
Journal of Physical Activity and Health, 11(2), 404–409.
https://doi.org/10.1123/jpah.2011-0376
Bates, L. C., Zieff, G., Stanford, K., Moore, J. B., Kerr, Z. Y.,
Hanson, E. D., Barone Gibbs, B., Kline, C. E., & Stoner, L.
(2020). COVID-19 impact on behaviors across the 24-hour day
in children and adolescents: Physical activity, sedentary behavior, and sleep. Children (Basel, Switzerland), 7(9), Article 138.
https://doi.org/10.3390/children7090138

Szpunar et al.
Boxberger, K., & Reimers, A. K. (2019). Parental correlates of
outdoor play in boys and girls aged 0 to 12—A systematic
review. International Journal of Environmental Research and
Public Health, 16(2), Article 190. https://doi.org/10.3390/
ijerph16020190
Brussoni, M., Han, C. S., Lin, Y., Jacob, J., Pike, I., Bundy, A.,
Faulkner, G., Gardy, J., Fisher, B., & Mâsse, L. (2021). A webbased and in-person risk reframing intervention to influence
mothers’ tolerance for, and parenting practices associated with,
children’s outdoor risky play: Randomized controlled trial.
Journal of Medical Internet Research, 23(4), Article e24861.
https://doi.org/10.2196/24861
Brussoni, M., Ishikawa, T., Han, C., Pike, I., Bundy, A., Faulkner,
G., & Mâsse, L. C. (2018). Go play outside! Effects of a riskreframing tool on mothers’ tolerance for, and parenting practices associated with, children’s risky play: Study protocol for
a randomized controlled trial. Trials, 19(1), Article 173. https://
doi.org/10.1186/s13063-018-2552-4
Carson, V., Lee, E.-Y., Hewitt, L., Jennings, C., Hunter, S., Kuzik,
N., Stearns, J. A., Unrau, S. P., Poitras, V. J., Gray, C., Adamo,
K. B., Janssen, I., Okely, A. D., Spence, J. C., Timmons, B. W.,
Sampson, M., & Tremblay, M. S. (2017). Systematic review of
the relationships between physical activity and health indicators in the early years (0-4 years). BMC Public Health, 17(5),
Article 854. https://doi.org/10.1186/s12889-017-4860-0
de Lannoy, L., Rhodes, R. E., Moore, S. A., Faulkner, G., & Tremblay,
M. S. (2020). Regional differences in access to the outdoors and
outdoor play of Canadian children and youth during the COVID19 outbreak. Canadian Journal of Public Health, 111(6), 988–
994. https://doi.org/10.17269/s41997-020-00412-4
Dunton, G. F., Do, B., & Wang, S. D. (2020). Early effects of the
COVID-19 pandemic on physical activity and sedentary behavior in children living in the U.S. BMC Public Health, 20(1),
Article 1351. https://doi.org/10.1186/s12889-020-09429-3
Garriguet, D., Colley, R., & Bushnik, T. (2017). Parent-child association in physical activity and sedentary behaviour. Health
Reports, 28(6), 3–11.
Government of Canada. (2021). List of acts and regulations—Canada.
ca. https://www.canada.ca/en/public-health/corporate/mandate/
about-agency/acts-regulations/list-acts-regulations.html
Government of Ontario. (n.d.). COVID-19 (coronavirus) in Ontario
2021. https://covid-19.ontario.ca/
Gustafson, S. L., & Rhodes, R. E. (2006). Parental correlates of
physical activity in children and early adolescents. Sports Med.
Hill, A., & Bundy, A. C. (2014). Reliability and validity of a new
instrument to measure tolerance of everyday risk for children.
Child: Care, Health and Development, 40(1), 68–76. https://
doi.org/10.1111/j.1365-2214.2012.01414.x
Hilland, D. (2019). Risky play: Exploring perspectives of parents in
Ontario. Dalhousie University.
Inchley, J. C., Currie, D. B., Todd, J. M., Akhtar, P. C., & Currie,
C. E. (2005). Persistent socio-demographic differences in
physical activity among Scottish schoolchildren 1990-2002.
European Journal of Public Health, 15(4), 386–388. https://
doi.org/10.1093/eurpub/cki084
Jago, R., Davison, K. K., Brockman, R., Page, A. S., Thompson,
J. L., & Fox, K. R. (2011). Parenting styles, parenting practices, and physical activity in 10- to 11-year olds. Preventive
Medicine, 52(1–3), 44–47. https://doi.org/10.1016/J.YPMED.
2010.11.001

947
Jelleyman, C., McPhee, J., Brussoni, M., Bundy, A., & Duncan, S.
(2019). A cross-sectional description of parental perceptions
and practices related to risky play and independent mobility in
children: The New Zealand state of play survey. International
Journal of Environmental Research and Public Health, 16(2),
1–19. https://doi.org/10.3390/ijerph16020262
Kyngäs, H., & Kaakinen, P. (2020). Deductive content analysis.
In H. Kyngäs, K. Mikkonen, & M. Kääriäinen (Eds.), The
application of content analysis in nursing science research
(pp. 23–30). Springer. https://doi.org/10.1007/978-3-03030199-6_3
Lee, H., Tamminen, K. A., Clark, A. M., Slater, L., Spence, J. C., &
Holt, N. L. (2015). A meta-study of qualitative research examining determinants of children’s independent active free play.
International Journal of Behavioral Nutrition and Physical
Activity, 12(1), Article 5. https://doi.org/10.1186/s12966-0150165-9
Li, X., Keown-Stoneman, C. D. G., Lebovic, G., Omand, J. A.,
Adeli, K., Hamilton, J. K., Hanley, A. J., Mamdani, M.,
McCrindle, B. W., Sievenpiper, J. L., Tremblay, M. S.,
Maguire, J. L., Parkin, P. C., & Birken, C. S. (2020). The association between body mass index trajectories and cardiometabolic risk in young children. Pediatric Obesity, 15(8), 1–11.
https://doi.org/10.1111/ijpo.12633
Medrano, M., Cadenas-Sanchez, C., Oses, M., Arenaza, L.,
Amasene, M., & Labayen, I. (2021). Changes in lifestyle
behaviours during the COVID-19 confinement in Spanish children: A longitudinal analysis from the MUGI project. Pediatric
Obesity, 16(4), 1–11. https://doi.org/10.1111/ijpo.12731
Millard, P., & Kowarik, A. (2022). Package “EnvStats.” https://
cran.r-project.org/web/packages/EnvStats/EnvStats.pdf
Mitra, R., Moore, S. A., Gillespie, M., Faulkner, G., Vanderloo,
L. M., Chulak-Bozzer, T., Rhodes, R. E., Brussoni, M., &
Tremblay, M. S. (2020). Healthy movement behaviours
in children and youth during the COVID-19 pandemic:
Exploring the role of the neighbourhood environment. Health
& Place, 65, Article 102418. https://doi.org/10.1016/J.
HEALTHPLACE.2020.102418
Moore, S. A., Faulkner, G., Rhodes, R. E., Brussoni, M., ChulakBozzer, T., Ferguson, L. J., Mitra, R., O’Reilly, N., Spence,
J. C., Vanderloo, L. M., & Tremblay, M. S. (2020). Impact of
the COVID-19 virus outbreak on movement and play behaviours of Canadian children and youth: A national survey.
International Journal of Behavioral Nutrition and Physical
Activity, 17(1), Article 85. https://doi.org/10.1186/s12966020-00987-8
Nigg, C., Oriwol, D., Wunsch, K., Burchartz, A., Kolb, S., Worth,
A., Woll, A., & Niessner, C. (2021). Population density predicts youth’s physical activity changes during Covid—19—
Results from the MoMo study. Health and Place, 70, Article
102619. https://doi.org/10.1016/j.healthplace.2021.102619
Okely, A. D., Kariippanon, K. E., Guan, H., Taylor, E. K., Suesse,
T., Cross, P. L., Chong, K. H., Suherman, A., Turab, A.,
Staiano, A. E., Ha, A. S., El Hamdouchi, A., Baig, A., Poh, B.
K., Del Pozo-Cruz, B., Chan, C. H. S., Nyström, C. D., Koh,
D., Webster, E. K., . . . Draper, C. E. (2021). Global effect of
COVID-19 pandemic on physical activity, sedentary behaviour and sleep among 3- to 5-year-old children: A longitudinal
study of 14 countries. BMC Public Health, 21(1), Article 940.
https://doi.org/10.1186/s12889-021-10852-3

948
Ontario Newsroom. (n.d.). https://news.ontario.ca/en/release/100
0161/ontario-releases-three-step-roadmap-to-safely-reopenthe-province
Pelletier, C. A., Cornish, K., & Sanders, C. (2021). Children’s
independent mobility and physical activity during the covid19 pandemic: A qualitative study with families. International
Journal of Environmental Research and Public Health, 18(9),
Article 4481. https://doi.org/10.3390/ijerph18094481
Public Health Ontario. (n.d.). COVID-19 variants of concern
(VOCs). https://www.publichealthontario.ca/en/diseases-andconditions/infectious-diseases/respiratory-diseases/novelcoronavirus/variants
R Core Team. (2019). R: A language and environment for statistical computing. https://www.r-project.org/
Rhodes, R. E., Perdew, M., & Malli, S. (2020). Integrative review:
Correlates of parental support of child and youth physical activity: A systematic review. International Journal of Behavioral
Medicine, 27, 636–646. https://doi.org/10.1007/s12529-02009909-1
Smith, B. J., Grunseit, A., Hardy, L. L., King, L., Wolfenden, L.,
& Milat, A. (2010). Parental influences on child physical activity and screen viewing time: A population based study. BMC
Public Health, 10, Article 593. https://doi.org/10.1186/14712458-10-593
Steyerberg, E. W., Eijkemans, M. J. C., & Habbema, J. D. F. (2001).
Application of shrinkage techniques in logistic regression
analysis: A case study. Statistica Neerlandica, 55(1), 76–88.
https://doi.org/10.1111/1467-9574.00157
Strauss, M., Przybylek, B., Dworrak, T., Dworrak, B., Leischik, R.,
& Brzęk, A. (2018). How does the activity level of the parents
influence their children’s activity? The contemporary life in a
world ruled by electronic devices. Archives of Medical Science,
14(1), 190–198. https://doi.org/10.5114/aoms.2018.72242
Szpunar, M., Vanderloo, L. M., Bruijns, B. A., Truelove, S., Burke,
S. M., Gilliland, J., Irwin, J. D., & Tucker, P. (2021). Children
and parents’ perspectives of the impact of the COVID-19
pandemic on Ontario children’s physical activity, play, and
sport behaviours. BMC Public Health, 21, 1–17. https://doi.
org/10.1186/s12889-021-12344-w
Tandon, P. S., Zhou, C., Johnson, A. M., Gonzalez, E. S., &
Kroshus, E. (2021). Association of children’s physical activity and screen time with mental health during the COVID-19

Health Education & Behavior 49(6)
pandemic. JAMA Network Open, 4(10), Article e2127892.
https://doi.org/10.1001/jamanetworkopen.2021.27892
Teugels, J. L., & Vanroelen, G. (2004). Box-Cox transformations
and heavy-tailed distributions. Journal of Applied Probability,
41A, 213–227. https://doi.org/10.1239/jap/1082552200
Timmons, B. W., Leblanc, A. G., Carson, V., Gorber, S. C.,
Dillman, C., Janssen, I., Kho, M. E., Spence, J. C., Stearns, J.
A., Tremblay, M. S., Connor Gorber, S., Dillman, C., Janssen,
I., Kho, M. E., Spence, J. C., Stearns, J. A., & Tremblay, M.
S. (2012). Systematic review of physical activity and health in
the early years (aged 0-4 years). Applied Physiology, Nutrition
and Metabolism, 37(4), 773–792. https://doi.org/10.1139/
h2012-070
Tucker, P., Irwin, J. D., Gilliland, J., He, M., Larsen, K., & Hess, P.
(2009). Environmental influences on physical activity levels in
youth. Health & Place, 15, 357–363.
Tulchin-Francis, K., Stevens, W., Gu, X., Zhang, T., Roberts, H.,
Keller, J., Dempsey, D., Borchard, J., Jeans, K., & VanPelt,
J. (2021). The impact of the coronavirus disease 2019 pandemic on physical activity in U.S. children. Journal of Sport
and Health Science, 10(3), 323–332. https://doi.org/10.1016/j.
jshs.2021.02.005
Van Der Horst, K., Paw, M. J. C. A., Twisk, J. W. R., & Van
Mechelen, W. (2007). A brief review on correlates of physical activity and sedentariness in youth. Medicine and Science
in Sports and Exercise, 39(8), 1241–1250. https://doi.
org/10.1249/mss.0b013e318059bf35
White, L., Barreira, T., & Norris, M. (2019). The impact of COVID19 on physical activity and sedentary behavior in children: A
pilot study. International Journal of Exercise Science, 9(9),
Article 13. https://doi.org/10.4135/9781412961165.n17
World Health Organization. (2021). Coronavirus (COVID-19)
events as they happen. https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
Zenic, N., Taiar, R., Gilic, B., Blazevic, M., Maric, D., Pojskic, H.,
& Sekulic, D. (2020). Levels and changes of physical activity in
adolescents during the COVID-19 pandemic: Contextualizing
urban vs. rural living environment. Applied Sciences, 10(11),
Article 3997. https://doi.org/10.3390/app10113997
Zhang, Z. (2016). Introduction to machine learning: K-nearest
neighbors. Annals of Translational Medicine, 4(11), 1–7.
https://doi.org/10.21037/atm.2016.03.37

